We have obtained phenomenological relation for the Poynting vector of electromagnetic wave propagating in crystals that possess a so-called weak optical activity. The appearance of transverse component of the Poynting vector and a transverse shift of the optical beam due to spin-orbit interaction are discussed.
Introduction
It is well known that optical activity is described by accounting for inhomogeneity of electric induction j D appearing in the relation for electric field i E of an optical wave that propagates through a medium:
where 0 ij B denotes the optical-frequency impermeability tensor, ijk  the third-rank antisymmetric polar tensor ( ijk jik     ), and k x the coordinate. Using the known duality relation,
one can reduce the tensor ijk  to a (generally nonsymmetric) second-rank axial gyration tensor lk g (with ijl  being the unit antisymmetric Levi-Civita tensor). Then Eq. (1) may be rewritten as 0 ( )
denotes the wave vector of light and k m the unit vector parallel to k k . In its turn, the nonsymmetric gyration tensor can be decomposed into symmetric and antisymmetric parts:
A common point of view is that the optical activity effect is purely associated with the symmetric part of the gyration tensor. Scarce experimental data is available on manifestations of a kind of optical activity concerned with the antisymmetric part of the gyration tensor which is dual to some polar vector r h ,
while the results of relevant theoretical analysis are very poor [1] [2] [3] [4] [5] .
Recently, we have shown that this effect known as a weak optical activity should manifest itself in some changes of refractive indices and optical birefringence [6] . Moreover, if both the common optical activity and the weak one are simultaneously present, the polarisation state of one of the eigenwaves in crystal acquires a complicated longitudinally-transverse elliptical polarisation [7] . This novel polarisation eigenstate comprises two elliptical states, one of which is transversely elliptical and the other longitudinally elliptical. 
It is obvious that only a single component of the r h vector remains nonzero for the crystals that belong to the point groups 3m, 4mm, 6mm (namely, we have 3 0 h  ).
Results of analysis
Let a plane electromagnetic wave propagate through a transparent, anisotropic, magnetically nonordered, though spatially dispersive, medium. Consider the Poynting vector represented in the usual form [8, 9] 
where k u W is the total electromagnetic energy flow, W the energy density, 0 
where ij  stands for the dielectric permittivity, 0  the dielectric permittivity of vacuum, Let us consider a particular case of optically uniaxial crystals, for which the following conditions are satisfied:
The matrix that couples the components of the electric field and electric displacement vectors
Thus, the dielectric permittivity tensor is as follows: 
Taking into account the relation 3 1 
Then the wave-vector derivatives of the dielectric tensor components reduce to     2  2 0  1  33 3  11  2  2  2 0 0  1  const  11 33  3 
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Since the 1 3 S vector is defined by the relation
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In the assumptions the Poynting vector has some transverse component that describes transverse shift of the optical beam. Such a beam drift could be explained following from the quantum properties of photon. Namely, longitudinal elliptical polarisation of electromagnetic wave caused by the weak optical activity corresponds to a transverse spin of photon. Due to spin-orbit interaction, the transverse spin results in the transverse drift of that photon.
